Down-modulation of poly(ADP-ribose) polymerase-1 (PARP-1) in human TUR leukemia cells restores transcriptional responsiveness for differentiation and cell cycle arrest.
Aggressive tumor developing human TUR myeloid leukemia cells continued cell cycle progression in the presence of the differentiation-inducing phorbol ester 12-O-tetradecanoylphorbol-13-acetate (TPA). Similar results were obtained after stable transfection of TUR cells with the pTracer control vector (pTracer TUR cells). In contrast, TUR transfectants containing a constitutively active poly(ADP-ribose) polymerase-1 (PARP-1) gene fragment in antisense orientation within the pTracer vector (asPARP TUR cells) demonstrated increasing cell attachment and differentiation after TPA treatment. Moreover, asPARP TUR cells ceased to divide upon TPA stimulation. Cell cycle analysis revealed a predominant G0/G1 arrest and a partial G2/M arrest in TPA-treated asPARP TUR cells, whereas little if any population was detectable in S phase. Microarray gene expression analysis exhibited a significant down-regulation of cell cycle genes in phorbol ester-stimulated asPARP TUR and markedly elevated levels of differentiation-associated factors in contrast to TPA-incubated wild-type TUR cells. Whereas PARP-1 can associate with the 20S proteasome in leukemia cells, a significant reduction of this proteolytic activity was observed in asPARP TUR cells. Conversely, protein levels of manganese superoxide dismutase and the matrix metalloproteinases MMP-1 and MMP-9 were progressively increased in TPA-treated asPARP TUR cells, respectively. These findings underscore an important function of PARP-1 in human leukemia cells to connect cell cycle progression and control of differentiation.